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KRB E AW TOEMFME
N R T, R

RINVA VL SN B8 R R LA B 7/
(158-8501  # HUERHINARX FHE 1-181)

® g

BV RT 22 AT bRV, RRICEINLZBAICD O bh 288 EELDEE
BIREIC &AM 2 JER BRI ATV S, Z0LS LERFIZBRERS 522
MEBIERRUETHEZ &5, SIEHTHEHEI & S b2 W51 HEE 4 3%
WLTWB, LU, BIETOIKEOM NS X A ESEEEIET 372012, BRMIZS
T—F o U AW ERT TS, Ihb OFUEEIL FAO/WHO 2B W TOREEHE DERE
WHEF D THBJECFA L EIZE - T, BBt E->TWnaE< 43 F ¥ VAR ICHERTM
Wb Tnad, ARITIE, WEETIECFA TRl iz~ 4 2 b+ ¥ v & h O ERD)
W& O G 2T 358D TH 5.

F—T7—F B, —HWREREREGE, HYEE

(Received: April 10, 2006)
2U&HIC

VAT PFU DL REHREIR, BRRANDORAZWOTI LR TETLRAICHS I &idRT
BTHDH., T, TRODEHIZK > TH ERI SN BHEHELHL 2L, [FHEOHET 3
ARl »5 [REsHE] 2HfETS LIk —HYEREENEZREL, ZhZhoEON
KEMOWH e BB L T2 T 5 2 &8, REFHEVHEEEbhs,

AR & O T 5 720 1B S VE RSB OEE, BURME, AELY 7Y v BB KU
V7 =Yg VENLGHIAE, RFENERLZE 2 SURRMHE OB, 2175 2o 0EkHo
Bl 2hiCH T 2RFNEHLE D H 52, KR TEIBEIHMEIC DOV TRRS,

Sl

BEMERTANE, FAO/WHO ARlI&SRIMEMEZRS (JECFA) & & T, BEEMICEATDOEWE
ErboTiIbhTna, @EHEESBRCE MEFRE TR SN TOEBAE, 7 OB BN
AT E B 08, 13 AEDEA T E O BRORRE & S IZFMlic s, BETHbR
T3 EERI & o7 Ea BT, BMERLSEERER, RIGR5HERER, EmmdtR
B, WAL E 2D D, BREWRER TIIBED 20 FEAELREZ L0, Th
5OREIE, OECD I & DS - HED K S ICEBRNICFED S hi=H 4 F S 4 VIZHE-> TTD
TEMWHE L,



106 Mycotoxins

BB E, T o bR o ZICHRE 2 1 sk Ici e U, 5 S h 8o 50
%A T AR (LDs) 2#3KDBEDTH B, £/, ZOMEBRICED ED LD LEMENRI L,
F ORI EATHIPE TR T A I ENTE 5.

AR -SRI 28 H 205 3 o F £ COMMIEMRARE | 126 24 TORMHEERRA
b5, WS EEAROME, S B o MR ESHIC, T 2HELID 5. MEmicgn
MR & RS TS U, NI S 0k EE, PECCE, ElE A E 20 L, B T %A
LSRR, WP E+ B 255 .

R RERIL, Ty PR ENWRE L DN, WRWEORE, HIR, WEK, KBRS,
PEFLI e RO AR S BB A BT A b 0 TH B, MEEEIL L - BT (F 0 1)
IR ARSI S L, 2RISR, HEEA SE 5. XOMROEM (F1H#R) 285k
FLEe 2 & HER I A kRIS - L, AR, R A &, F2 o84 R £ ORI e A
BB,

(AR, #RIE N KRR ORKIZ 20 E S 12 ABRBRETH S, TiR6 B2 5
15 HOMHES- U, 21 B ENCW EUIBH LR O BB R AL AR E 2179 .

BEFE (S REPERER) 13, #ERE 2 DNA 24853 2 28B4 % in vitro £ 7213 in vivo TA
BEERTH B, Invitro AR TIH LT X I HEMOT, BIABRAOERER A2 BT 5 Ames FlER
F 722 IEFLIE RO G R B 2 R T A R AT b S . Invive BABRE LTI, IZFLEIY
OFREAUMER 1 DRI W H & AT 5/ MGG T hh 5. ’

e VMERBRIE, ZRE TORBHR CRBAMEZA T A2 WERENSOHERIEIC DOV TiTbh
BRETHD, 7y bXUvy R BAICK-> TEis) 2181215 — 2 FFRKERSE L, R
B U 7= M55 0 U8 Ry BB & P 510 & ST HRBF CRERHLEE G 2 Z L THRVPAMENIET 5. LW
BOFEA VAT BB E UTIARC b 348, 22T 7 AN S -G i B8%10¥
PRy e AR

FOMOHEPEE UTiE, Rt (SISt ik A e T, BEARIES 2 &) RORER
A, BRI, & V8o TAR, BRERIESSET oD,

— B EMEENEDRE

LA THA R4 ORISR RO e &, EEILE TR AR (RIS 6, R
fERR (NOEL) & 7=idfit KM R (NOAEL) %3K¥ 5 Z &42°%\y. & L NOEL, NOAEL D&¢E
HEE LT, R NMESEEA (LOAEL) 2§25 288 H 5. I I TRE SN AEERE
B EITREHRERCC, —HEENESFIE (PMIDD) & UTHWS. La L, SEENRERY» 5
#4577z NOEL & 7213 NOAEL & 0 &, fthd i hslER ©1F 57z NOEL % 7213 NOAEL O I EAME
ol AE, TOMESZICHN SRS, $h, ZOWERMESEMIES S 2008000 b
PERBUCIIEBEAER e A 50T, G, PO 7 -2 -k h 5. %5 L TIZJECFAY T
Al X - MR 4 3 b F YV ENRIC, IARCH?, IPCS ", EU-SCF® B EAARL TS5
PBRAS RIZ DV TS E L O 728 DEER 1 —TITRE L2, ZhoDREINEEZTRE ST
MRS RO FEL DO 9 7 7w T LD TH Y, HENAEDOTIIENT b & THRME
BWAELN, ZOXS BHERBRA YA 2 P F O U THbR TN S Z & &/ T2 iud
EREVWTHD.

IR 5Ol 6 JECFAIZBWTIE, £ 7 ¥ AD PMIDI i 14 ng/kg bw/day & L T
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£1. 773 +FL v

HEPERTAI
(1 P RO
el AR 0.9 % 23FLHHT 20 % w3 R i P,
T (1) AFB: 13(K/ACHH & AFM1, AFP:, AFQi, AFLIS%H

N, X5 AFL-M;, AFLH 2RI h 5.
(2) WIRTF b & 0 A P450 12 & 1) AFB1-8,9-epoxide % 45K,

(2) Bttt

1) LDso 0.3 mg/kg bw (AFBp: #01, 7 4%)
2) BEHYE e JFF A

(3) JRJBEEES
D M

D) RIS B IGOBE | 25200 ng (AFBi: Ames i\BR, HLE % )
i) BN EHT N/A
2) PRk

1) Nt d B R ANV YE 1 ng/kg bw/day (BEUITZ Y £ v 2 @yl 1EBIC 10 AL
0.3 A)

i) BN e WFlRE~ A 2 4

i) IARC v —7 SRERT)H)
Sufficient evidence (+ 5 RFi#l) 7735 b XV OREAEY,
AFB;i, AFG1

Limited evidence (FRFERZALHL) © AFB2

Inadequate evidence (-+4r AFEHLY) @ AFG2

<

group 1 (AIZF U THBAMERT) 1 777 bR VOREY

3) AR

1) AERTEYEIC Y B R S RO IR N/A
----- umm/u,«*%N/A
4) A
IS0 A N AP R T R 1RV 4313 0.8 ng/kg bw/day (JTiR¥, <o X)
————— 6 e e | R Esows

I

5) & OOk
i) TOMWMOMEEZET B R AICOEE | 300 pg/ke bw/day (4EHR, 59 1)

i) BERERY R MRt g OICF
N/A: not available
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K2 XVIIFEVUA
HEME AN
(1) WAL, A1, PRHY R UM
L R & g ?F.’*ff%%--{*%‘?%?i‘?f‘%ﬂ% ___________________________
i EITEE: 24 RERCHRNG - 8 - /DB - NPREE - B - IR
_________________________________________ M __*1‘*3_E’?’fz*é_ﬁﬁ??__ﬂzﬂ_‘:ziffﬁ_______-___w_~_________
_____ PRG | BERORRESEN
Gt N CAREBILIZE 5T WRA4-NA FutFirsr 3 ey
AlCEah, 251205 bRV VY o B ER S, HIE
D3H, 6%HRA I PFL AL LT, 1-1.5 %A (4R) 47>
AFPEAFOAs3bFOVALLT, 527 %M A 27 b &
vvoa & LT &k,
(2) et
LDso G X - TEHREL, 7R - T v MEEV

UNINEA g

0.2 mg/kg bw (FI1: 4 X)
1mg/kg bw (11 7 4)
4658 mg/kg bw (B <o x)

ibaf / eI (B, T, N, GO
HFE (Pl D

(3) HBFnErEAN2E

HIOLAEMELC TR B Rt ARV RY

PR BT W

NOEL = 0.008 mg/kg bw/day (§%I71, 81238, 7 4)

R B

s
(4) RJUBEPERI

1) R

DER U (R b B T R (1Y 10

i) PR e

(1) 04 pg/ml (AFIERICHEIEMAE, <o )
(2) 290 pg/kg bw/2 days (Gavage, 61238, 5o I)

(1) A4 DNA &5
(2) ™8, VI DNA {5{5

2) JENE

i) 3&3&'&1‘:’&3&:!%*&“5 i &40 NOAEL

i) IARC 7 n—7

NOEL—zlug/kgbw/sié%.S@ @&, 59 1)

%5@&5’)% : “‘l“/}}f;mf:m (sufficient evidence)
b ZA—72B (BH U/ EERTTRESRDS)

3) AR

1) AERUEEYEIC N B R b IR

i) NG

1 mg/kg bw/day (JFR6 ~15H, I v 1)

YLD 1R R

4) AN

i) READIRICBY B B e ANV iE

i) RN ET R

1.2 mg/kg bw/day (RS~ 11 H, I v )

HEYLL

5) Z OO #k

1) ZOMDHEEC T 5 i 6 1% NOAEL

i) EHNRE R

TRt

i B2

(1) 0.29 mg/kg bw GRRIZ1, 110,/ 48 I&, 658M, aEEM)
(2) LOEL = 40 pg/kg bw/day (53&@dE, v v )

(1) Wk () MNRIRE
(2) Falg /WO T
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&3, FFFv=ZSLI -0
BEPEARAN
(1) Pl ot
Pty JR&E 72133 & D PRI
''''' | wwoksksckefaEns

HEVEF LR AL

3-Acetyldeoxynivalenol, 15-Acetyldeoxynivalenol

(2) Skt

LDso

BRI

27 mg/kg bw (X F, 10 B,
46 mg/kg bw (££10, v )

e/ o0, dHf - Mt

T RIL)

(3) RiWLEYENER

FEIO RIS IS B I S GO

’{"“l n’) ﬁ:‘r ] {/’J(/% ¢

NOEL = 0.04 mg/kg bw/day (#:I1, 7 %)

BB, ARSI

(4) JEIBIAEPEI

1) B

) A B i G ISV BYE

0.06 mg/kg bw/day ($2I1, 8 JR, = %)

i) BERENTEM BRI
2) FERATE
i) FEREICINE B B IR0 s ek

i) IARC 7 —7

b lgroup3 FEH UM OWTHEHTE AW

3) LR

i) ERTAEPEICINS B I B ISV Y

NOAEL = 0.375 mg/kg bw/day (%, w2 )

WS B DA, NE T R

4) A

i) AP IS 5 B g (0B

) BER ST

NOAEL = 0.5 mg/kg bw/day (1, v )

N, IR, B RS EE

5) & Do itk

i) ZOMOGEIIZINT 3 B GO B

i) R

(1) NOEL = 0.1 mg/kg bw/day (¥ X)
(2) NOAEL = 0.25 mg/kg bw/day (F8#:, v )

(D KEET
(2) PG R
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X AV NG

T
() A6, Pl KO

i 57 BB TY 23 %K (M, B0, W6, FFIR idm
EhicY E 5.
"""" N P T e e L
(2) Stk
LDso | 29-48 mg/kg bw (11, Hiw )
457 mg/kg bw (JEHE, w2 )
""" Py e "
(3) RN
SEHIREYEICIN S 5 B & IRV iY 0.1 mg/kg bw/day (i, 79 )
"""" e - | IFBC BB S DNA, RNAROES

(&) RIS
1) IR

i) BRSNS B RO 20 mg/kg bw/day (11, NA & —)
"""" O RomLE® | e wewms
2) FeNENE
i) FEEMEICEY T A BB AN NOEL = 0.1 mg/kg bw/ 3 3 |a]
""" W mmeL s NA
""" i) ARC #n—7 | SO0 inadequate evidence CRHAARERD
3) AAAENE
1) ZERTEVEIC B 5 5k b IRV RIS g x

i) MR
4) AN

" N/A

N\

T AN B R B IROIRE 1.5 mg/kg bw/day (%13, v )
i) BRI RO EEALT - TR

5) oo

i) FOMMOHEHICBT 2 m A NOEE | (1) 2 mg/kg bw (FRIEEM)
(2) 1.6 mg/kg bw/day (BERE, 59 ) (REsEM)

i) BEREE () EHERBISNT 2 KIGHEOKT
(2) 7E¥FLIY T ATFF—H & Na/K ATPase DHEIZ L 3
T Ahh A RSB E
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E5 T2 bFv v

AEPERYAl
(1) Pl RO

Prik T2 Y ROZOMNMENRUO L 2 0 v BRAETIEPR P
12 HIEE,
ok KT £ F AL X R, HT2 b5, T2 7 b 94— fRalf.
(2) BikseE
LDso 0.06 mg/kg bw (&I, %)
""" BB | fkTokd, RO, R, TR, -G - THEE - R R -

YPHET O il Fs & UMRSE

(3) FEMIRENEAFSE

KRS B RE B IRV LOAEL = 0.06 mg/kg bw/day (33, 787 %)
B /e FHAERE - Uk RORD, Tl - IO

(4) RIUENERRE
1) RHE

1) BRI AR S I0V Y (1) 0.1 pg/ml (N&Z & — V79 flla) (a)
(2) 0.015 mg/kg bw/day (1, <oz, 12 8/])

0 mwrowe | e
(2) FHRERTI BT FHL - (%L

2) Feigtk

i) FTECBY A R ARV Y Pt aE AR
i) BT i fiti - FFlk,/ 75 2 — < O
iit) IARC 70— LR PRER BB (limited evidence)

3) AERENE
1) AERDEMCHY B A GO IR NOAEL = 0.45 mg/kg bw/day (2nd generation)

i) FRET NEYEO BRI
4) fEBIE
i) REATEPEIZBEY 3 fi S AN B Bl hkn

i) RS e N/A
5) O A

i) OO I B R ICOBE | LOAEL = 0.23 mg/kg bw/day

0.75 mg/kg bw/day (DNA/RNA & RFHE)

0.75 mg/kg bw/day (REVEARIHE, EE, v )
10 mg/kg bw/day (7R b -2, =% )

29 ug/kg bw/day (HMzk - FROEE, 74)

i) BB o, wwe, e s
B, MO, Wl (B R ARIEE)
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%6, TEZLY

TRV
(1) DR, I MO

MECHEIN WCHESH ORI S A L0,
Pl 7=y VTR T A B,
(2) Bkttt ‘
(D LDso ' MM O BEEEF S AV
QI BT/ N/A
(3) JEHLEYERFTL
OB 2 i IR BYE NOAEL = 1.8 mg/kg bw/day (FB1, ¥ &)
NOAEL = 0.2 mg/kg bw/day (FB1, v I)
NOAEL = 0.2 mg/kg bw/day (FB1, 7<)
NOAEL < 4.5 mg/kg bw/day (FB1, 7' %)
QR T, B, I (BIEREARE (12), v ),
1 ORI A FE (13), 74)

(4) RV

O ERRE
i) A REPEIC T B R IR EYE AEHAN -4
'''' O mwvowE NA
QR
1) RBITEICE T A IRV IRE LOEL = 0.67 mg/kg bw/day (B, BT o )
LOEL = 0.7 mg/kg bw/day (AT, M5~ b)
""""" O mmTWE | RGN 7o MORERESERCN
fif B6C3F1 7 v M JFIEE 238 % s
_____ i) ARC 7—7 | SR AR (sufficient evidence)

kb group2B (AICH U TRERPAREZFR TN H 5)

QA S RENE
i) ARSI B i S IR R Bl hzn

i) BEREE N/A
@A
i) MM A R IRVIRE 10 mg/kg body weight in LMBc mouse (22)
————— 0 Mg ww | NTD Geemms) 0

®Z Db REM:
i) ZOOBRCBT 2R IKVERE | N/A

i) PEWRE N/A
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£7. ¥7I5L 00

bR

(1) W, Pt B O G

AET TIIK

REIUN R, 8085 %I & h 5

o P RURR 72 BRI EOANS IV EANCFEAT. 22 % % 30h o
I « -zearlenol, f-zearalenol, @ earalanol, § zearalandl,
(2) BbkrEmt:
LDso 220 g/kg bw (B, w9 x)

BRI ST/ M

(3) SRR

HUBIEPEIZ I 5 B g G0 NOAEL

AINEI R

NOEL = 40 pg/kg bw/day (#I13, 7' %)
NOEL = 100 pg/kg bw/day (&1, 7 v )

ERIRRE

(4) RIAEPEAIFE

1) At

i) MR 2 A 00 NOAEL | 2 mg/kg bw/day (I, <& X)
DNA S IO 2R
———— W) B e s
2) JEREE
1) RSB A B G E N/A

EERDIY  PREM L FEBL (limited evidence)
v b lgroup3 (BAVHEICOWTHETE W)

3) ERTAEYE

D) EREEMEICET B 5 15 e

i) BT

40 ug/kg bw/day ($211, 7 %)

FEERMM, X s URR

4) fEarE

i) RERTAEICIN T B B b 0B

i ) AR

Bgxhnn

5) F OO

i) OO ISR B S KBRS

i) BRIEY

Y 27 ) 7 RIS ORG
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5. KT Health Canada™ T3 4 ng/kg bw/day, EU T2 5 ng/kg bw/day & LT\ %, FHF ¥
;Nu/wmeMHHilw&ymmwtbfﬁb fhooH & IXITFEMETH 5. JECFA Tidos

) ik, 0.lmg/kg bw/day DU R M 3 EHRS U 7= RIS (ERBY - BAEAM) ORR»5
NOEL-=43 ug/kg bw/day & &5 L, %@L IHRAEHFE 100 R U T, PMTDI # 0.4 png/kg bw/day & L
2. T2 v ¥ v vid, 72 T0 LOEL=29 ng/kg bw/day %2 % &£I1ZL T, REHE 500 #F L, PMIDI %
60 ng/kg bw/day L@ L. 7E=V VL, T v b m@@%ﬁ‘ﬁﬁ%ﬁ@: BUUAEBHICETS
NOEI~0.2 mg/kg bw/day 5 & 0" F » b DO BB HREBIC B 2 BHEE B $ % NOEL-0.67
mg/kg bw/day 7 5, &4# 4% 100 £ LT ,PMTDI % 2 ug/kg bw/day L. ¥735L D PMIDI
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Toxicological study in experimental animal for hazard identification of mycotoxins

Yoshiko Sucrta-KonisHi and Atsutaka Kuposakr: National Institute of Health Sciences (Setagaya, Tokyo
158-8501 Japan)

As mycotoxins can never be completely removed from commodities, many countries have regulated their
levels in food according to their known adverse health effect. For defining the regulation level, an assessment
of the health risk is required. To understand the toxic properties of mycotoxins, it is necessary to perform
short-term, sub-chronic, and chronic studies at various doses using experimental animals. Also needed are
carcinogenic studies in vivo and in vitro using bacteria. From each adequately performed animal study, a
threshold dose, such as the NOAEL or NOEL, is defined. The value is essential for the estimation of a
provisional tolerable daily intake (PMTDI). I present toxicological data and information of mycooxins that
have been evaluated by JECFA.

Key words : mycotoxins, PMTDI, NOEL



Mycotoxins Vol. 55 (2), 2005 129

The mechanism of the carcinogenic effect of aflatoxins and
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Introduction

Aflatoxins (AF) are recognized as the strongest causative agent of liver cancer. AF are a group of
closely related compounds with small differences in chemical composition. Aflatoxin B: (AFBy), B:
(AFB3), G: (AFG)) and G: (AFG) are frequently found in food. AFB: is the most potent and well
studied among them. It is generally accepted that dietary exposure to AFB, is associated with an
increased incidence of hepatocarcinogenesis. In this paper, the mechanism of the carcinogenic effect
of AFB, is examined based on-an evaluation by the International Agency for Research of Cancer
(IARC) in 2002”. The occurrence of AFB, in nuts in Japan is also investigated.

The mechanism of carcinogenesis

Aflatoxins (AF) are metabolized in the liver upon ingestion and the metabolites possess
carcinogenicity. There has been numerous studies on AFB:. AFB; is processed through a number of
competing pathways. These pathways have been well reviewed and are summarized in Fig. 1. In the
primary stage, AFB, is conversed into 8,9 epoxide or hydrolated metabolites by cytochrome P 450
enzymes (CYP). Based on experiments in animals, CYP3A4 and CYP1A2 have been identified as
major enzymes in the metabolism of AF. CYP3A4 mainly generates exo-8, 9 epoxide and CYP1A2 also
generates ex0-8, 9 epoxide but mainly endo-8, 9 epoxide and Aflatoxin M,.

Most of the exo- 8,9 epoxide binds to N7-guanine in DNA or protein and forms DNA-adducts or
protein-adducts, leading to genetic changes necessary for malignant transformation and cellular
toxicity. However, the remaining exo-8, 9 epoxide and end-8, 9 epoxide are detoxified via a number of
pathways, resulting in glutathion S-transferase conjugates and 8,9-dihydrodiol. Also, the dialdehydes
from AFB; and AFG; form Schiff bases with primary amine groups, such as lysine.

DNA adducts are related to a high frequency of mutations affecting 249*" of the p53 tumor
suppressor gene (codon 249 G: C to T: A transversion), resulting in an inactivation of p53 function.
As a dose-dependent relationship between 249*" mutant in the p53 gene and the intake of AFB,; has
been observed, DNA adducts are used as a biological marker to estimate the risk of liver cancer
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Fig. 1 Metabolites of AFB,

caused by AF.

There is synergism between Hepatitis B Virus (HBV) infection and exposure to AF in
hepatocarcinogenesis. As part of the background of viral infection, the AFB,-DNA adduct could allow
the fixation of G: C to T: A at 249* in the p53 gene, leading to an acceleration of the neoplastic
process. In areas with a high prevalence of AFB, and HBV infection, this synergistic interaction has
been observed significantly. This synergy is recognized as an important factor for cancer.

The differences in susceptibility to AF depend on various pathways, being the result of activation
of the epoxide and the reaction of the epoxide with proteins and DNA. The phamacokinetics of AF in
humans are still not clear.

Several investigators have studied the carcinogenic potential of AF in vivo using laboratory
animals and most of these studies have focused on AFB; and hepatocarcinogenesis. Based on such
toxicological studies and on epidemiological studies in humans, JECFA estimated the incidence
(cancers/year per 100,000 people) of liver cancer resulting from exposure to 1 ng/kg body weight per
day of AFB:. According to this, no-HBV carrier estimates for AFB, alone would have been 0.01 per
100,000 per year on average and the HBV-carrier estimates would have been 0.3 per 100,000 per year.
Assuming a population with 1% carriers of HBY, the estimated population potency for this population
is 0.01x 99 % + 0.3 x 1 % =0.013 cancers/year per 100,000 population per ng AFB,. If the proportion of
HBYV carriers is 25 %, this yields an estimated population potency of 0.01 x 75 % + 0.3 x 25 % = 0.083
cancers/year per 100,000 population per ng AFB,. Finally, the estimated population risk for liver
cancer depends on the intake of AFB;.

Therefore, in order to reduce the potential risk for liver cancer, it is important to prevent
exposure to AF. To minimize exposure, a variety of approaches exist, such as control through good
agricultural practice (GAP), control through the HACCP program during processing, the setting of
maximum limits of AF contamination in commodities and enforcement in international trade.

Contamination of nuts in Japan

The acceptable level of AFB, in commodities is 10 pg/kg in Japan. Table 1 shows the contravention
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for AFB, contamination in imported commodities in the monitoring systems of quarantine in Japan.
Contravention occurred in 32 of 5777 cases in 2003 and 43 of 7978 cases in 2004. The rate of
contravention for nuts, spices and pigeon tear was more than 50 %, 22 % and 16 %, respectively, in the
last 2 years. These results Hemp\nstrate that nuts are the main source of contamination in Japan.
Focusing on nuts, 6.9 % (355 of 5117) of samples were contaminated with AFB; at 0.2~760 ug/kg and
2.8 % (145 of 5117) of samples has more than 10 pg/kg of AFB, in peanuts imported in 1999 ~ 20007
Itoh et al®. reported that among raw shelled peanuts imported into Japan from 1972 to 1991, the
concentration of AFB, exceeding 10 pg/kg was detected in 0.4 % of samples (24 lots of 5,595).
Improvements in the method of sample preparation, which were introduces from 1999, would be one
reason why the rate of detection of AFB; increased in 1999 ~ 2000 compared with 1972-1991.

The level of contamination in pistachio nuts imported from 2000 to 2003 is shown in Table 2. In
2000 ~ 2001, the percentage of positive cases was more than 40 %, but in 2002~2003, it was less than
8 %. Although in 2000 the rate of contravention was 2.9 %, this fell to 0.6 % after 2002. The maximum
level of AFB; in 2000 was 643.5 ng/kg but in the last 2 years, the maximum level was 95.3 ng/kg. In
the period from 1997 to 1998, the rate of contravention for AFB; in pistachio nuts was more than 30 %
on inspection at ports?, though 3 % of nuts purchased from local markets were found to contain more
than 10 pg/kg of AFB,®. The ministry of Health, Lobour and Welfare in Japan ordered the testing of
all lots of pistachio nuts and requested that exporting countries provide good quality nut with less
than 10 pg/kg of AFB.. Strengthened monitoring for pistachio nuts and the request resulted in a
decrease in the rate of contravention after 2002.

The level of contamination in almond nuts imported from 2000 to 2003 is listed in Table 3. The
proportion of positive cases was in the range of 12~16 % and that exceeding 10 pg/kg was in the range
of 0.05-0.17 %. Though no AFB, was detected in 151 samples of almond nuts in 1998, there are some
contaminated cases with relatively low levels of AFB; in the late years.

With regard to AFB, in peanuts, almond nuts and pistachio nuts imported into Japan, relatively

Table 1. Contravention cases for AFB1 in Japan from 2003 to 2004

year 2003 2004

number of monitoring 5777 7978
number of contravention 32 43
nuts 50 % 62 %
proportion of contravention spices 24 % 2%
pigeon tear 24 % 16 %

Table 2. Occurrence of AF contamination of almond nuts imported into Japan from 2000 to 2003

) number of number of detection K 0 ug/} contravention
year samples positive samples ratio (%) 0210 yg/kg > 10 ye/ke ratio (%)
2000 1291 13 1.01 12 1 0.08
2001 1943 16 0.82 16 0 0.00
2002 1694 15 0.89 12 3 0.18
2003 1778 12 0.67 12 1 0.06






